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STRATEGIC AND OPERATIONAL







The classification of disasters based on time
and location and the lifecycle of the disaster
are critical for consideration when planning
humanitarian assistance [1, 2]. Planners
must consider the lifecycle of the disaster
that is based on the stages of preparedness,
response, and recovery when determining
a strategy for disaster relief [3]. Effective
logistics in the case of a natural disaster
entails getting the necessary emergency
supplies and services to the affected popula-
tion in time. Approximately, 80% of disaster
relief involves logistics activities [4]. In the
aftermath of a disaster, the distribution
and delivery of critical supplies and ser-
vices to the affected population is a major
undertaking. Practitioners [5–7], media,
organizational reports, and scholars [3,
8–10] agree that preparation and planning
is a significant part of any relief effort.
The objective of all of the organizations
involved in humanitarian assistance for
these disasters is to reduce human suffering
and casualties. Providing relief is largely
dependent upon the speed and scope of the
response, which is often a function of the
level of preparedness that has been estab-
lished before the disaster event. “Famines
occur not because there is not enough food in
the world but because the food is not where it
is needed” ([11], p. 213). This concept can be
applied to disasters, as well: Suffering and
casualties often increase owing to disasters
because the emergency supplies and services
do not reach the affected population in time.
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Emergency supplies delivered and ser-
vices provided depend on not just the pro-
visions and capacities but also the demand
estimation [3, 12]. Incorrect demand estima-
tion can force the relief providers to depend on
surge, a fairly expensive strategy [2, 13–15].
Forecasting the quantity of demand is a dif-
ficult proposition but estimating where and
when is even harder [1, 16, 17].
The primary strategies for addressing
disasters are prepositioning, proactive and
phased deployment, and surge [2, 18–20].
Prepositioning is usually understood as
the storage of essential commodities to be
utilized in disaster relief. However, preposi-
tioning also addresses the issues of capacity
planning, facility location for delivering
commodities and dispensing emergency
services, and strengthening the physical
infrastructure. Proactive deployment refers
to moving supplies into an area in advance
of a demand request to reduce lead time.
Phased deployment normally occurs after
the disaster has struck. It refers to pushing
inventory into a disaster area as it is needed
and in the quantity in which it is needed. A
surge is the deployment of manpower and
supplies from locations outside the disaster
area. A surge does not rely on prepositioned
inventory but instead relies on established
excess capacity. Prepositioned capacity and
commodities, a coordinated proactive or
phased deployment of assets that leads up to
and continues past the time of the disaster,
and a surge to supplement these three
strategies can eventually attempt to meet
the demand spikes and mitigate suffering in
all disasters.
The challenges in response supply chains,
such as demand surges, the uncertainty of
supplies, and the critical time windows in
the face of vulnerable infrastructure (both
physical and social), raise several serious
questions. Finding answers to these ques-
tions will result in a more effective and
efficient disaster relief. How can demand
quantities be estimated [3, 12, 21]? How can
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adequate prepositioned disaster relief inven-
tory be established and maintained [22–24]?
How reliable are the potential, virtual, and
real supply lines [25–32]? Should the sup-
plies be sourced locally (but outside the disas-
ter zone) or should they be imported [33–35]?
In addition, the following questions are of
special interest for this study: Is preposition-
ing the best strategy for all types of disasters?
Or do there exist certain types of disasters
where prepositioning is a better strategy?
These are some of the critical decisions faced
by humanitarian organizations.
Although all of these questions and
strategies are worth researching to facilitate
decision-making, in this article, we focus
on prepositioning for the following reasons.
First, the United Nations [13] and the World
Meteorological Organization [15] estimate
that every dollar invested in preparing for
a disaster saves seven dollars in disaster
response. From an economic standpoint,
this is a major motivation. In addition,
lessons from the military organizations
[1, 36] emphasize the importance of prepo-
sitioning supplemental resources in or near
an incident’s location to support operations
during extreme conditions. The success of
the military in using prepositioned stocks
to support operations other than war helps
in understanding prepositioning. US Army
prepositioned stocks in Southwest Asia and
Korea are good examples. One of the signifi-
cant and often repeated lessons learned from
various disasters in the recent past is to be
prepared through prepositioning. The analy-
sis of data, based on Action Request Forms
issued after Hurricane Katrina made land-
fall, revealed that regional prepositioning
would have expedited the lead time of deliv-
ery. In case of a disaster, such prepositioning
could be the first wave of relief supplies until
more could arrive to the affected area. In
addition, such prepositioning could be cost
effective if about-to-be-outdated supplies
from the safety stock of stockpiles (stored by
organizations involved in relief efforts) from
nearby locations could be used for such relief
[10, 19].
In order to understand prepositioning in
humanitarian logistics, we can also derive
lessons from commercial supply chains [8].
In the commercial sector, this is similar to
prepositioning spare parts and reserve equip-
ment because of the uncertainty of the loca-
tions in which parts and equipment will be
needed and the uncertainty of the time in
which they will be requested. It is also sim-
ilar to positioning seasonal inventories close
to the retail stores during the season and
moving them back to warehouses in the off
season [37]. In both these cases, forecasting
the demand is much easier than in the case
of a war or disaster.
We, first, want to clarify what we mean by
prepositioning in this article. Prepositioning
is divided into two categories: Strategic
prepositioning occurs long before a disas-
ter strikes, with readiness in mind; and
operational prepositioning occurs when the
disaster is imminent (a response is antici-
pated within a short lead time) and during
the actual response. Strategic prepositioning
predominantly involves capacity planning,
reinforcing infrastructure, and investigating
the needs and availability of various facili-
ties [38–41]. Both the approaches definitely
involve the dimension of time in the life
cycle of a disaster. However, it needs to
be clarified further that the operational
prepositioning is also an activity-based
approach as it focuses on actually locating
the facilities with the appropriate level
of inventory, such as warehouses with
emergency supplies or triage facilities with
medicines [14, 39, 42–48]. Prepositioning,
in either approach, is most effective when
relatively longer lead times are possible and
the frequent location of affected areas such
as the “tornado alley” in the southwestern
parts of the United States are known or can
be estimated.
Natural disasters such as hurricanes,
typhoons, and flooding usually occur fre-
quently with certainty during certain
seasons in similar locations. For example,
hurricanes are most likely to occur in late
summer and early fall in the southeastern
United States, and typhoons and flooding
occur mostly during the monsoon season
in Asia. We call these seasonal natural
disasters. Although earthquakes occur at a
higher frequency in certain locations, they
cannot be deemed seasonal because of their
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sudden onset, resulting in unpredictability
in terms of time.
From the perspective of prepositioning for
seasonal natural disasters, only the season-
ality offers some insight into planning the
disaster relief. In this article, we focus on
natural, seasonal disasters, because natural
disasters are plentiful, and thus easier to
draw inferences from, and because seasonal
disasters are relatively more predictable. The
prepositioning approach is particularly use-
ful in the case of seasonal natural disasters
because of the predictability of both location
and timing. In this research, we outline and
demonstrate our position on operational and
strategic prepositioning. We do this through
a literature review in the section titled “Lit-
erature Review”, a presentation of our per-
spective in the section titled “A Perspective”,
and a description of caveats in the section
titled “The Caveats”. In the section titled
“Conclusion”, we offer the conclusions.
LITERATURE REVIEW
Prepositioning, for either approach, has been
studied by the scholars [39, 42–50]. Recently,
this research has garnered even more inter-
est from academics [51] See Operations
Research to Improve Disaster Supply Chain
Management, the humanitarian community,
and military organizations—particularly the
US military—because of the strategic impor-
tance of global humanitarian assistance
and disaster relief. More importantly, the
operational capabilities of relief providers
have improved, perhaps because of the
scrutiny and lessons learned from previous
disasters and of numerous research and
case studies in humanitarian operations.
Prepositioning supplies is appropriate when
the lead time to respond exceeds the time line
for the need. It is also a good solution when
critical transportation has to be preserved
[34]. Emergency agencies realize the value
of designing and reconfiguring disaster relief
systems by locating the assets and the
facilities based on various objectives. The
fact that analytical tools are essential in this
effort is well documented in the literature.
Strategic prepositioning, as defined in this
article, takes place in the predisaster, pre-
paredness phase in the lifecycle of a dis-
aster [1]. This includes capacity planning
of manpower, assets, and resources [3, 50].
Preparedness activities are predominantly
strategic and comprise setting the stage for
an appropriate response. Operational prepo-
sitioning, as defined in this article, mostly
takes place before the disaster strikes, is
imminent, or even after during the response
phase of the lifecycle of a disaster. However,
this category is also activity based. For sea-
sonal natural disasters, where the type and
location of the disaster can be forecasted
results in certain amount of lead time for
the relief operations that benefit from both
strategic and operational prepositioning.
Facility Location
There are a variety of optimization models
available in the literature for facility location
in the response phase or operational preposi-
tioning [14, 38 –41, 52, 53]. (We would like to
note that although all the articles study facil-
ity location models, some of the articles also
incorporate inventory decisions made way in
advance, which does not necessarily conform
to our definition of operational preposition-
ing.) The objective function involves locat-
ing the facilities by minimizing the average
distance or time and minimizing the maxi-
mum distance of the demand points from a
facility [14, 40]. Some models involve mini-
mizing the total number of facilities [42, 43],
whereas some consist of maximizing reliabil-
ity [45, 54, 55].
We focus on those models that are devel-
oped to locate facilities for disaster relief. Two
types of optimization models, the set cover-
ing problem (SCP) ([56], pp. 6–7) and the
facility location problem (FLP), have been
explored by researchers to find solutions to
the problem of locating facilities to aid in dis-
aster relief. Surveys of SCPs can be found
in Church and ReVelle [57], Brandeau and
Chiu [58], and Klose and Drexl [59]. There
have been various modifications of the SCP
model, as reviewed extensively by Marianov
and ReVelle [60], for emergency services.
Further studies can be found in the recent
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review by Caunhye et al. [61] and the refer-
ences therein.
In the SCP, each facility is associated with
a region. This is a binary problem about
whether the facility is to be “built/located” or
not. In this model, there are no “how to locate”
and “transport” decisions to be made, which
are typically critical in disaster relief opera-
tions (because of the uncertainty surrounding
the available manpower, existing infrastruc-
ture, and nature of the demand). The FLP is a
network-based problem in which one chooses
from a candidate list of facilities, making
the decision to close or open each individual
facility and how much to transport. Certain
extensions of these problems also incorpo-
rate expansion of the facilities. Both types of
models, SCP and FLP, deal with the issue
of location, but they address different issues.
Traditionally, the FLP is known for facility
location in supply chains. However, for emer-
gency services, the SCP or its variants are
often used [59].
Approaches developed by researchers are
based on the minimum cost covering prob-
lem, better known as the location set covering
problem (LSCP). The LSCP seeks the mini-
mum number of facilities and their locations
so that all demand points are covered. The
constraints normally require that all points
of demand be covered within a certain time or
distance. Satisfying these constraints makes
the LSCP a substantial planning tool in dis-
aster relief for locating emergency services
because all demand points have to be cov-
ered when it comes to an affected population.
The models most applicable to emergency
service facilities incorporate the maximum
time or distance that exists between the user
and the service [57, 62–68] See Introduc-
tion to facility location. Such models provide
substantial analytical tools for planning for
disaster relief.
The maximal covering location problem
(MCLP) does not require the coverage of all
demand points owing to economic constraints
and hence is modeled using a candidate list to
pick the best p facilities for maximizing cov-
erage. The MCLP requires finding a subset of
p facilities so that maximum (not all) demand
can be covered within a given maximal dis-
tance. When there is a budget involved, and
there most often is, the MCLP is the nat-
ural choice in planning for warehouses and
triages in the response phase.
The facility location models have evolved
over time, incorporating different constraints
based on specific situations of preposition-
ing discussed in our research. For example,
Hale and Moberg [42] specify constraints
for locating storage areas for critical emer-
gency equipment and supplies. Whether it is
a response to a natural disaster or prepara-
tion for famine relief, critical supplies have
to be stored in a safe and secure location.
Storing these items at every distribution
center, manufacturing facility, transporta-
tion hub, and office within the supply chain
can be unreasonably expensive. Hale and
Moberg [42] developed a model with the usual
maximum distance constraints found in the
generalized SCP. However, they also incor-
porated constraints for minimum distance
between each secured location from each
facility. These constraints not only balance
operational effectiveness and cost efficiency
but also make the solution space smaller and
hence more manageable.
Some applications of facility location mod-
els with real data can be found in the human-
itarian logistics literature. However, such
examples that combine rigor and relevance
for prepositioning are few. In this article, we
offer two succinct examples of establishing
facilities for prepositioning in case of disas-
ters.
Balcik and Beamon [39] developed a facil-
ity location model to incorporate inventory
decisions for a disaster, determining the
number and location of distribution centers
and the inventory levels at each distribution
center. In their study, the authors applied
the model to 286 scenarios, each defined by
disaster location and its impact; they also
considered 45 candidate distribution centers,
based on data gathered from the National
Geophysical Data Center.
CARE International is one of the largest
humanitarian organizations in the world.
CARE has adopted disaster preparedness
models for providing relief to the affected
population of a disaster-struck area by
prepositioning items in advance of a disaster
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to reduce the response time [14]. Improv-
ing agility for acquiring and distributing
resources is critical in a disaster situation.
Duran et al. [14] developed a model eval-
uating the effects of prepositioning relief
supplies on reducing average response time.
The findings were applied by CARE when it
established its first prepositioning facility in
2008.
Capacity Planning
In addition to the actual storage of commodi-
ties or location of emergency facilities, there
is also a need to plan for the capacity to
deliver essential supplies and services. This
type of planning entails the anticipation of a
surge in human resources and the availabil-
ity of an adequate physical infrastructure.
This type of prepositioning can be described
as capacity planning.
Using a two-stage stochastic optimization
model [69] to evaluate disaster response
scenarios—through notional scenarios [20]
based on public source data—offers viable
strategic options. Tean [69] and Heidtke
[20] uncovered the important humanitarian
logistics questions of “What and how much
do they need?” as opposed to “How much can
we send?” Salmeron and Apte [50] further
investigated this problem of strategic alloca-
tion of resources and capacity planning for
humanitarian responses to future disasters.
We discuss this study in detail in an example
later.
Mobile facilities are frequently used to
respond to diverse and remote requests for
relief. Although transportation has grown
to be the second largest operating cost for
humanitarian operations since the 1990s
[70–72], professional fleet management is
almost nonexistent in smaller nongovern-
mental organizations (NGOs). Research
studies have looked at the management
of fleets of vehicles for use in capacity
planning for a disaster [73, 74], exposing a
vein of research for capacity planning in
transportation.
A PERSPECTIVE
The literature we have discussed up to this
point is divided into two parts because we
believe that it is useful to consider the two
types of prepositioning—strategic and oper-
ational.
Operational Prepositioning
We have defined operational prepositioning
as activity-based prepositioning (such as
locating warehouses with stocking of nec-
essary inventory of supplies) that is mostly
carried out in the imminent or response
phase. For example, this includes the facility
location of assets such as warehouses for
the storage of consumable supplies, the
location of triage facilities for consumable
medicines, or the military stocks that can
be used for operations other than war. In
addition, facility location is necessary for
the inventory that is needed for virtually
all seasonal natural disasters. The decision
of where to preposition supplies must be
made with consideration of the trade-offs
between reducing the distribution time by
placing stocks “near enough” a potentially
affected area and placing stocks so close to
(or within) a potential disaster area that
they are adversely impacted by the disaster
when it occurs.
A desirable logistics strategy for disaster
events such as the 2004 Indian Ocean
tsunami, 2005 Hurricanes Katrina and Rita,
and 2010 Pakistan floods could have been
locating the supplies outside the potential
disaster zone. Prepositioning positively
influences the speed of emergency response
that is a critical factor in disaster relief
[14, 35, 39, 52, 75, 76]. Specifically, Ichoua
[76] discussed a model based on scenarios to
incorporate locating facilities with inventory
and routing decisions, thus encompassing
operational and strategic prepositioning,
whereas Ukkusuri and Yushimito [75] focus
on operational prepositioning by considering
disruptions in transportation network. Stud-
ies in logistics [50, 77–81] concluded that
infrastructure such as distribution centers,
warehouses, and medical clinics should be
established in locations based on the density
of the population and transportation hubs.
Location is even more critical when uncer-
tainty is considered [25– 32]. Galindo and
Batta [82] develop a model specifically taking
into account destruction of such locations. An
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important, if not the most important, stage
in the response supply chain is the last mile
distribution [22, 83, 84]. In this and many
other complex humanitarian logistics sys-
tems, the effective and efficient deployment
of relief hinges on facility location.
An Example. An example of what can be
achieved if academics, practitioners, and
emergency planners collaborate in solving
the problem of operational prepositioning
using analytical tools can be found in
the study done by Dekle et al. [43]. This
study was carried out in the southeastern
United States, specifically Florida, where
hurricanes from the Gulf of Mexico and the
Caribbean often land in late summer and
early fall. Federal Emergency Management
Agency (FEMA) opens Disaster Recovery
Centers (DRCs) in affected areas where such
disasters strike. The question is not whether
the hurricanes will strike, but where and
when they will strike. Dekle et al. [43] helped
FEMA identify at least three (as required
by FEMA) DRC sites in Alachua County,
Florida. The decision-making process was
designed to be efficient so that it could be
implemented based on the parameters of
an imminent hurricane during the response
phase. The researchers chose from a number
of objectives: minimize the average travel
distance to the closest DRC, minimize
the maximum travel distance to a DRC,
minimize the total number of DRCs needed
such that all population locations are within
a specified distance of the nearest DRC,
and maximize the probability that at least
one DRC can be useable after the disaster.
FEMA and the authors agreed to focus on
minimizing the total number of DRCs for
three different distances.
The authors formulated the problem
as an SCP and solved the original model
using aggregate data with Microsoft Excel
by solving p-center problems in succession.
The emergency management coordinator
of the county believed that by having a
predetermined list of DRC locations, the
agency could provide relief sooner, because
of being able to quickly open the facilities
and make them operational for upcoming
demand of the affected population.
It is important to note that the study’s
authors accepted the loss of accuracy in
reducing the problem size by aggregating
the data [85–87]. The 6600 original demand
points were reduced to 198 aggregate
demand points using Pick-the-Farthest
Algorithm. Similarly, 3900 original potential
DRC sites were aggregated into 162 sites.
They demonstrated that using similar
aggregation, the planners can improve
solvability and, furthermore, can increase
the simplicity of the problem so as to make
it more user-friendly. These two attributes
of this project made it swiftly executable
for operations. It should be noted that this
simplification does not capture the entire
problem but it is effective. However, the
main advantage of this case study was not
just the location of DRCs but that the users
may not have a single global objective. Other
important lessons include the following: The
choice of a model may be subjective, data
collection is most of the work, and, last but
not least, simplification by aggregation of
data may be indispensable.
Strategic Prepositioning
Strategic prepositioning involves acquir-
ing services and supplies through capital
planning, contracting, or collaboration. It
is this prepositioned capacity that leads to
response in the time of need. One of the
lessons learned after recent seasonal natural
disasters, specifically Hurricane Katrina,
was that effective and efficient operations
cannot be accomplished without strategic
prepositioning [10]. Therefore, in addition to
storing critical supplies, FEMA has planned
evacuation routes and temporary shelters
designated in the hurricane-prone region. In
other words, FEMA has done some capacity
planning.
If a public agency does not have ade-
quate resources to stage prepositioned sup-
plies, it might use networks of volunteers
to serve as prepositioned capacity for man-
power. FEMA’s Response and Recovery Divi-
sion Director for Region IX noted that the
missions such as medical evacuation, plan-
ning for commodity distribution, and tem-
porary housing have to be planned before
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disaster strikes [6]. Similarly, the US Cali-
fornia National Guard recommends that such
a disaster response system for prepositioning
supplies needs to be in place [7], and the
Asia-Pacific Task Force for Emergency Pre-
paredness [88] supports a strategic plan for a
more effective emergency preparedness, risk
reduction, and disaster response. A discus-
sion of evacuation planning can be found in
the studies by Regnier [89, 90] See Evacua-
tion Planning.
An Example. Strategic prepositioning
deals with questions such as what level of
capacity is needed and can be maintained for
warehouses, medical facilities, airfield ramp
space, and temporary shelter space? These
decisions have to be made substantially
ahead of when a disaster strikes. The
main objective of strategic prepositioning
is to minimize the expected number of
casualties. Salmeron and Apte [50] extended
the two-stage stochastic optimization model
developed by Tean [69] and Heidtke [20]
to address vital issues in strategic preposi-
tioning. First-stage decisions involved the
expansion of these resources significantly
before disaster strikes. In the second stage,
these allocated resources were utilized to
minimize expected casualties. The study
focused on setting up capacity and resources
for executing efficient relief operations.
The model handled multiple affected
areas that could be affected by disasters for
which there may be inadequate probabilistic
information. This was possible because of the
stochastic element of their model. In order
to assess the consequences of prepositioning
strategies, the methodology of Salmeron
and Apte [50] modeled some of the opera-
tional specifics. In the study, the two-stage
probabilistic model guided the expansion of
capacities: warehouses for critical supplies,
medical staff, airstrips, and temporary shel-
ters to minimize expected casualties (their
first objective). These second-stage decisions
were based on the concept of recourse in
which supplies and personnel were deployed
after the disaster had occurred and assets
had already been allocated. A secondary
objective was to minimize the expected
population that would not be transported to
the shelters.
The test case used to solve the model and
evaluate the results [50], although hypothet-
ical, was based on data using public sources
[20, 69] and consultation with the humanitar-
ian community [5, 6]. Computational results
on this notional test case provided insights
into the problem complexity.
The research study also demonstrated the
benefit of using optimization to guide budget
allocation. The authors observed that there
was a trend in the allocation of the bud-
get to different categories of expansion. They
attributed the trend to “(i) the mismatch
between the initial MoT capacity and that
of health providers, warehouses and ramp
spaces, (ii) the budget level, and (iii) planners’
estimates for survival rates and penalties
(casualties) for undelivered commodities” [50,
p. 573). The sensitivity analysis performed for
different levels of the budget offered interest-
ing insights for emergency planners.
Varying the budget in increments while
maintaining expenditure persistence offered
insights to the emergency managers. First,
as allocation levels increased in warehouses
and shelters, the expansion of ramp space
and health facilities remained somewhat con-
stant. Results showed that the warehouse
capacity was the dominating constraint for
minimizing the casualties. Decreasing unsat-
isfied demand of supplies was explained by
the bottleneck shift to warehouse expansion,
resulting in the significantly higher expense
of rescuing the critical population that was
left behind. As the expansion capacity for
the shelters diminished, the budget alloca-
tion also decreased. One of the significant
findings for allocating the budget to differ-
ent resources was that after a certain level
of budget all the allocations evened out with
no reduction in the casualties. The research
[50] also assessed the benefit of the stochastic
model using a perfect information model and
averaging scenarios model.
The take-away lessons from Salmeron and
Apte [50], for the instance discussed in their
article, were as follows: with lower budgets,
existing transportation capacity and health
capacity for critical populations had to be in
line except in the case where the survival rate
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was very low or penalties for not meeting the
demand were very high. However, as more
budgets became available, the expansion of
warehouses and meeting the demand became
significant because of high cost of special
transportation and the exorbitant expense for
health facilities for remaining critical popu-
lation. In general, the research demonstrated
that stochastic optimization allows the plan-
ner to enter a variety of scenarios by severity
or location of the disaster. In addition, their
solution accounted for all of the scenarios con-
currently without giving any specific impor-
tance to some. In addition, logisticians can
derive insights from the interaction between
increased budgets, their distribution, and the
overall effect on the objective.
THE CAVEATS
As demonstrated by the literature in human-
itarian logistics and practices in the human-
itarian community, prepositioning (strategic
and operational) is a strategy that provides
significant benefits for effective and efficient
humanitarian operations. However, there are
some caveats.
One of the caveats about prepositioning is
the need to understand the risk associated
with the storage of supplies in an area that
might be affected by the very disaster for
which the relief is aimed [35]. This risk has
many facets. Locating the commodities out-
side the potential disaster area is necessary
for timely deployment, but the investment
in such inventories could be prohibitively
expensive. In addition, the feasibility of main-
taining stocks of critical items such as food,
water, and medicines for any period of time
in countries that are poor, that have high
levels of corruption, or that have low gov-
ernance should be carefully weighed. Any
of these situations will affect the security
of the prepositioned supplies. Prepositioning
medicines adds another wrinkle to the imple-
mentation of the strategy. Storing vaccines,
antibiotics, and antidotes is appropriate but
only when the biological agents created in the
aftermath of the disasters to be combated are
stable and not mutating.
It is important to note that the success
of prepositioning by the military in case of
war cannot be translated to success in prepo-
sitioning for humanitarian assistance and
disaster relief, as demonstrated in the case
of the US Navy described by Apte et al.
[17]. The assets in the US Navy have capa-
bilities mostly for supporting conflicts and
not humanitarian relief. Therefore, deploy-
ing them for operations other than war may
not accomplish the objective of humanitarian
relief. In other words, having prepositioned
assets and then deploying them in case of
a disaster does not necessarily constitute a
good strategy, unless the assets selected are
appropriate.
Another difficulty of prepositioning is
funding. A significant percentage of dona-
tions to humanitarian organizations are
earmarked. Such earmarked funding has a
negative effect on the prepositioning strat-
egy. Most donors like to see the immediate
impact of their contributions following a
particular disaster and not sometime in the
future. In addition, the earmarked funding
cannot be easily used by the organization
for any other disaster. To some extent,
prepositioning is also a kind of insurance,
and there is nothing to “show” if it is not
utilized. Although most decision-makers
agree on the virtues of prepositioning, the
strategy cannot be implemented until the
issues around funding are resolved.
Demand estimation constitutes a signifi-
cant part of prepositioning. The issues to be
addressed are quantity, location, and tim-
ing of the emergency supplies to be delivered
and services to be provided [3, 12]. The mis-
match between demand and supply can lead
to an inefficient and ineffective disaster relief
[2, 13–15]. Demand of the affected popula-
tion in the future, therefore, can be termed as
essential to estimate yet hard to forecast. We,
in this article, owing to scope, do not focus
on estimation of demand but acknowledge
the significant role it plays in prepositioning.
Future research in forecasting of demand can
play a substantial role.
CONCLUSION
Given the scope and depth of the issues
in humanitarian logistics, there are still
many unresolved issues—such as the
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adequate establishment and maintenance
of prepositioned disaster relief inventory;
reliability of the potential, virtual, and
real supply lines; and decisions about local
(but outside the disaster zone) or imported
sourcing of supplies—that can be perceived
as opportunities to extend the existing liter-
ature cited in the first section with further
studies. Owing to the scope of this article,
there are many details of the prepositioning
approach that cannot be addressed here,
especially in regard to the inventory to
be prepositioned—the type, quantity, and
rotation from shelf-life for perishability—as
well as the pros and cons of prepositioning.
Each one of these topics deserves an article
in its own right.
There are strategies other than prepo-
sitioning for humanitarian assistance and
disaster relief. For reasons discussed at the
beginning of this article, we have focused
on prepositioning for seasonal natural disas-
ters and have offered our perspective. Fur-
ther studies could consider how organiza-
tions mentioned in this research deal with
all types of disasters and not just seasonal
natural disasters. Such studies could also
enhance the understanding of the preposi-
tioning approaches used for the Strategic
National Stockpile, as carried out by the Cen-
ters for Disease Control and Prevention.
The scope of the operations, the high
uncertainty, and the urgency in the face
of inadequate infrastructure are a few of
the challenges in humanitarian operations
that can be mitigated by sound strategies,
specifically prepositioning. Prepositioning
can manage the breadth of these challenges
through the near-enough location of actual
supplies and the availability of capacities
for various resources. High uncertainty of
demand due to a disaster can be dealt with
by prepositioning the majority of relief sup-
plies that are imperishable and commonly
necessary in most disasters. Urgency can be
eased by reducing the lead time because of
the proximity of stockpiles or attention to
capacity planning. Strategic prepositioning
can improve the inadequate infrastructure.
We outlined and demonstrated our posi-
tion to shed some light on prepositioning
approaches for relief in case of natural sea-
sonal disaster by addressing two key parts
of it: operational and strategic. We described
examples to illustrate the development and
solution processes that can be used to ana-
lyze similar situations. There are many con-
siderations in developing a prepositioning
approach, as we explained in the caveats
section. These challenges could be explored
further.
After studying the literature—research
articles and case studies—our findings indi-
cate that, when both the modeling and data
employed have been based on input and
feedback from experts, the prepositioning
models—either operational or strategic—are
extremely beneficial for humanitarian relief
in the case of seasonal natural disasters. This
in turn helps with critical decision-making in
humanitarian organizations such as CARE
[14] and FEMA [43].
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